Compressional-wave velocities are reported to pressures of 10 kb for three samples of tholeiitic basalt dredged from the Juan de Fuca ridge. Average velocities for air-dried samples range from 3.90 km/sec at 0.2 kb to 6.44 km/sec at 10 kb. Low-pressure velocities are increased by as much as 25% with water saturation, whereas velocities above 3 kb are only slightly increased. Compressional-wave velocities for the basalts are clearly lower than seismic refraction velocities for lower oceanic crustal rocks near the Juan de Fuca ridge. The water-saturated basalt velocities are, however, within the range of reported velocities for layer 2 of the oceanic crust.
INTRODUCTION
Over the past two decades seismology has provided a wealth of data on the structure and elastic-wave velocities of the oceanic crust. However, little has been done on the interpretation of the velocity distributions within the oceanic crust in terms of rock composition. Dredge hauls have recovered numerous rock types, including a variety of metamorphics, volcanics, and plutonic rocks. Basalt appears to be particularly abundant in most oceanic areas [Engel et al., 1965; van Andel and Bowin, 1968] and may represent a significant portion of the oceanic crust. Deep-sea drilling projects have also found basalt underlying the sediment cover in many oceanic localities.
In this paper compressional-wave velocities are reported at pressures to 10 kb for three samples of basalt dredged from the western edge of the median valley of the Juan de Fuca ridge at latitude 47°N and longitude 129°20'W. The basalts, which were recovered at a water depth of approximately 1350 fathoms, are fresh tholeiites in the form of well developed pillows with a thin rind of glass on their unfractured surfaces. The cores used for the measurements are free of the glassy rinds. Modal analyses of the three samples are given in Table 1 . Maximum grain diameter is usually below 0.1 mm.
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VELOCITY DATA
Compressional-wave velocities and bulk densities are given in Table 2 for perpendicular directions from cores 2.5 em in diameter and 6.0 to 7.0 em in length. Cores were obtained in only two perpendicular directions for sample JF -2. The first eight measurements were from samples stored open to the atmosphere for two months before coring. These samples will be referred to as air-dried. Measurements are also given in Table 2 for JF -1-1 after the core had been water-saturated and oven-dried. The watersaturated sample was immersed in water in a vacuum chamber after air had been evacuated from the pore spaces. The oven-dried sample was heated in excess of 100°C for 36 hours. The effect of water saturation and oven drying on the velocities is illustrated in Figure 1 .
A pulse transmission technique similar to that described by Birch [1960] was used to obtain the velocities. Barium titanate transducers of 2-MHz frequencies generated and received the compressional waves. Pressure during the runs was measured with a calibrated manganin wire gage. Univis P-38 manufactured by Enco Corporation was used as a pressure medium on the high-pressure side of the intensifier.
Velocities in Table 2 are averages of readings taken during increasing and decreasing pressure. The hysteresis rarely exceeded 0.15 km/sec at low pressures and was considerably less at pressures above a few kilobars. The velocities re- corded in Table 2 are believed to be accurate to better than 1% .
DISCUSSION
The velocities in Table 2 are in agreement with earlier high-pressure studies of tholeiitic basalts from Connecticut [Christensen, 1968] and Hawaii [Manghnani and Woollard, 1968] . Velocities at 10 kb for 9 cores of tholeiitic basalt reported by Christensen ranged from 6.20 to 6.46 km/sec. The Hawaiian tholeiite velocities varied from 5.79 to 6.38 km/sec at 10 kb. The lower velocities were from highly vesicular specimens [Manghnani and Woollard, 1968] .
Seismic refraction studies over the Juan de Fuca ridge by Shor et ai. [1968] show that the ridge consists of a thin layer of sediments, presumably of variable thickness, underlain by a 5.0-km/sec layer with a thickness of 1.0 to 1.6 km. This 5.0-km/sec layer correlates with layer 2 of the oceanic crust. The oceanic layer, layer 3, varies from 5.0 km to about 3.0 km in thickness over the ridge crest and has a velocity of 6.7 to 6.9 km/sec. Mantle velocities in the crestal region of the ridge appear to be somewhat lower than normal.
Pressures in the upper part of layer 2 over the ridge range from 0.3 to about 0.5 kb. Average compressional-wave velocities for the airdried basalts are 4.2 km/sec to 4.7 km/sec at corresponding pressures. These velocities are slightly lower than the observed 5.0-km/sec velocity of layer 2. Velocities for the watersaturated sample indicate that increased water saturation of the air-dried samples will result in velocities in agreement with the velocity of layer 2. This increase in velocity with water saturation has been investigated in detail at atmospheric pressure by Magid [1968, 1969] . The results of these studies are in agreement with the low-pressure measurements in Table 2. The velocities in Table 2 show, however, that with increasing pressure the differences in velocity for air-dried and watersaturated basalts decrease. Above a few kilobars, compressional-wave velocities for the saturated sample are less than 0.1 km/sec higher than velocities for the air-dried and oven-dried sample.
Velocities obtained by seismic refraction studies for the lower oceanic crust in the region of the Juan de Fuca ridge and in other oceanic regions are considerably higher than the ve-' locities reported in 
